RIP3-deficience attenuates potassium oxonate-induced hyperuricemia and kidney injury.
Recent preclinical and clinical evidence suggests that hyperuricemia (HU) is an independent risk factor for metabolic syndrome, hypertension, cardiovascular disease and chronic kidney disease. Receptor-interacting protein 3 (RIP3) is an important contributor in inducing programmed necrosis, representing a newly identified mechanism of cell death combining features of both apoptosis and necrosis. In our study, RIP3 was strongly expressed in mice with hyperuricemia. RIP3 deficiency attenuated hyperuricemia in mice, evidenced by reduced serum uric acid and creatinine and enhanced urinary uric acid and creatinine, as well as the improved histological alterations in renal sections. Additionally, RIP3-deletion reduced malondialdehyde (MDA), H2O2 and O2-, whereas enhanced superoxide dismutase (SOD), GSH and GSH-Px levels in potassium oxonate-induced mice. Potassium oxonate-treated mice showed significantly high mRNA levels of ATP-binding cassette, subfamily G, membrane 2 (ABCG2), organic anion transporter 1 (OAT1), OAT3, organic cation transporter 1 (OCT1) and organic cation/carnitine transporter 1 (OCTN1) in renal tissue samples, which were reversed by RIP3-deficiency. Meanwhile, down-regulation of circulating and kidney pro-inflammatory cytokines (IL-1β, TNF-α and IL-6) were observed in RIP3-knockout mice with hyperuricemia, associated with inactivation of toll-like receptor 4 (TLR4), inhibitor of NF-κB alpha (IκBα) and nuclear factor kappa B (NF-κB). NLR family, pyrin domain-containing 3 (NLRP3) inflammasome was also suppressed by RIP3 knockout in potassium oxonate-treated mice. Importantly, RIP3-knockout mice exhibited the decrease of FAS-associated protein with a death domain (FADD), cleaved Caspase-8/-3 and Poly (ADP-ribose) polymerase (PARP) in renal samples, along with TUNEL reduction in mice with hyperuricemia. Similar results were observed in uric acid-incubated cells with RIP3 knockdown. Thus, we suggested that RIP3 played an important role in mice with hyperuricemia, which might be a novel signal pathway targeting for therapeutic strategies in future.